Blue-green bacteria metabolize carbohydrates via the oxidative pentose phosphate cycle (Wildon & ap Rees, 1965; Cheung & Gibbs, 1966; Pearce & Carr, 1969; Pelroy et al., 1972) . Glucose enters this pathway through the reactions catalysed by hexokinase and glucose 6-phosphate dehydrogenase; both of these enzyme have been detected in obligately phototrophic and facultatively heterotrophic species of blue-green bacteria (Fewson et al., 1962; Pearce & Carr, 1969; Pelroy et al., 1972) .
Extracts of the latter have recently been shown to catalyse a nicotinamide nucleotidedependent oxidation of D -~~U C O S~ without prior phosphorylation of the substrate (Pulich & Van Baalen, 1973) . Since the ability to metabolize exogenous glucose distinguishes most facultative strains from their obligate counterparts (Pelroy er al., 1972) , there has been speculation about the role of glucose dehydrogenase in the metabolism of carbohydrates by such organisms (Pulich & van Baalen, 1973) .
We have purified the enzyme that catalyses the oxidation of glucose in cell-free preparations of Chlorogloeopsis (Chlorogloea) fritschiigrown under photoautotrophic conditions and have investigated the specificity and kinetics of the reaction that it mediates. In crude extracts the pH optimum of the enzyme was 9.6 and the activity increased two-to four-fold during storage for 10 days at -20°C. The enzyme was purified by (NH4),S04 precipitation, adsorption on DEAEcellulose and elution with a linear salt gradient, and chromatography on a column of hydroxyapatite that was developed with a phosphate gradient. The specific activity of the final enzyme preparation was 335 times that of the stored extract and the recovery of activity was 41 x. The activity of this preparation with NADP+ as cofactor was 1.2 times that with NAD+; this agrees with the data of Pulich & Van Baalen (1973) for crude extracts. During the purification, the ratio of glucose dehydrogenase activity to that of glucose 6-phosphate dehydrogenase increased 1000-fold. Although the enzyme was most active with D-glucose, lower activities in the range 2-27% that with glucose were obtained with maltose, cellobiose, D-galactose, D-mannose and D-glucosamine. Low activity was detected with aliphatic aldehydes. Bivalent metal ions (lOmM-MgZ+) had no effect on the rate of the reaction catalysed by the purified enzyme. The kinetics of the enzyme-catalysed reaction were of the NAD+, 1 . 8~1 0 -~~. The glucose dehydrogenase of Chlorogloeopsisfritschii is similar in cofactor specificity, pH optimum and kinetic parameters to the analogous activity in Bucillus cereus (Bach & Sadoff, 1962) and in liver tissue from various animals (Metzger er al., 1965) . In particular, it has a relatively high K,,, for D-glucose, which is typical of glucose dehydrogenase from many sources (King & Cheldelin, 1957; Bach & Sadoff, 1962; Metzger et al., 1965) . The loss of activity with glucose 6-phosphate compared with glucose during purification suggests that the oxidations of the sugar and its phosphate are catalysed by distinct enzymes in the blue-green bacterium. In contrast, glucose dehydrogenase activity is associated with the low-pH-optimum glucose 6-phosphate dehydrogenase of Acetobacter xylinum (Mazover & Benjiman, 1973) . As the glucose dehydrogenase of Chlorogloeopsis fritschii has a low affinity for glucose, it is unlikely 555th MEETING, ABERYSTWYTH
